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The corresponding Holmberg-Axelson formula for this stress is 


4 


W 

(Rl-Rf)t 2 


0.35 (R 2 -R' 2 ) + 1.195R* log e 



(31.26) 


Examination of Eq. (31.25) shows certain natural limitations when the R Q /R 1 ratio 
is large, since such a case would correspond to the theory of plates rather than that 
for flat rings on which Eq. (31.25) is based. It appears that Eq. (31.26) is correct 
for all values of R Q /R t . The results of the study also indicate that a plate pierced 
by a small hole in the center has the maximum circumferential stress twice as large 
as if the plate had been solid. This finding may be of special importance in those 
cases where the plate is not made out of fracture-tough material. 

It appears that in treating certain plate configurations, which resemble ma¬ 
chine and pipe flanges rather than circular closures, the analyst has the choice of 
following either the treatment of flat rings or flat plates. Probably the best method 
demonstrated in industry so far [184] involves breaking down the flange or plate 
structures into a series of concentric rings, each of which has a simple loading. The 
boundary conditions are solved by making the slope and radial moments continu¬ 
ous. Since, however, in this type of a treatment the number of constants is always 
equal to twice the number of rings, a large number of simultaneous equations may 
be involved. This should however present no special problems where large electronic 
computers are available. 


APPROXIMATION OF LARGE DEFLECTION IN 
PLATES 


The fundamentals discussed so far are generally applicable to plates with average 
and small thickness where deflections do not exceed the magnitude of plate thick¬ 
ness. When this is not the case, the analysis should include the effect of the strain 
of the middle plane of the plate [178, 179]. This procedure leads to differential equa¬ 
tions of impractical nature where a considerable amount of numerical calculation is 
required to solve the problems of plate stresses and deflections. An approximate so¬ 
lution of this problem however, can be based on the following system of differential 
equations [178] due to Nadai: 
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Here r denotes the radius at any point and u is the component of the displacement 
in the radial direction. The terms D, w, and q have the same meaning as previously. 
The solution of the preceding system of equations can be obtained by a series of 
approximations. For example, we can start with a suitable expression for w as a 
function of the plate radius. Substituting its derivatives into the right-hand side 
of Eq. (31.27), we obtain a linear equation in u which can be integrated to give 



